Thymidylate synthase with a C-terminal deletion catalyzes partial reactions but is unable to catalyze thymidylate formation.
The V316Am mutant of Lactobacillus casei thymidylate synthase has a single amino acid deletion at the C-terminus which abolishes catalysis of dTMP formation. However, V316Am catalyzes two partial reactions which require covalent catalysis: a CH2H4folate-dependent exchange of the 5-hydrogen of dUMP for protons in water and a thiol-dependent dehalogenation of 5-bromo- and 5-iodo-dUMP. These reactions proceed with kcat and Km values similar to those of the wild-type TS-catalyzed reactions. dUMP, dTMP, and FdUMP are competitive inhibitors of the debromination reaction with Ki values similar to those obtained with wild-type enzyme. These results show that removal of the terminal valine does not alter the ability of the enzyme to bind to or form covalent bonds with nucleotide ligands. V316Am also forms a covalent ternary complex with FdUMP and CH2H4folate. However, the affinity of the TS-FdUMP complex for the cofactor is reduced, and the rate of covalent ternary complex formation and its stability are significantly lower than with wild-type TS. These results allow us to place the major defects of the mutation on steps that occur subsequent to initial CH2H4folate binding.